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EXECUTIVE SUMMARY 
 
This report evaluates the potential air quality impacts of the proposed Preferred Alternative for 
the Opportunity Corridor.  It was prepared in compliance with the Clean Air Act (CAA) and its 
amendments, related Federal regulations, Federal Highway Administration (FHWA) and Ohio 
Department of Transportation (ODOT) Guidance. The report presents a discussion on fine 
particulate matter (PM2.5), ozone and the carbon monoxide (CO) microscale analysis for the 
existing (2010) condition, the anticipated first year of operation (2020) for the No-Build and Build 
alternatives and compares the results to the National Ambient Air Quality Standards (NAAQS). 
The document serves as the supporting technical data for the Opportunity Corridor 
Environmental Impact Statement. 
 
The approximately 3.0 mile long Opportunity Corridor project begins near I-490 at East 55th 
Street at the southwest and terminate along East 105th Street near US-322 (Chester Avenue) 
at the northeast.  The proposed alignment parallels the existing railroad transportation corridor 
that contains the rail lines owned and operated by Norfolk Southern (NS) and Greater 
Cleveland Regional Transit Authority (GCRTA) with the CSX mainline being the approximate 
eastern boundary of the study area.  The study area consists of residential, commercial, 
industrial and recreational areas. 
 
Projects listed on the Statewide Transportation Improvement Program (STIP) and/or 
Transportation Improvement Program (TIP) are required to have Particulate Matter (PM2.5), 
ozone, and Carbon Monoxide (CO) pollutants addressed as part of the National Environmental 
Policy Act (NEPA) process.   
 
Based upon a review of the project, the FHWA, United State Environmental Protection Agency 
(USEPA), ODOT, and Ohio Environmental Protection Agency (OEPA) have determined that 
the proposed Opportunity Project improvement project, PID 77333, “is not a project of air 
quality concern” under 40 CFR 93.123(b)(1).  Therefore, a hot-spot analysis was not required 
since the Clean Air Act and 40 CFR 9.116 requirements were met without a hot-spot analysis.   
 
Ozone is a regional issue and conformity is addressed through the approval of the STIP/TIP.  
The proposed Opportunity Corridor project, PID 77333, is included in the approved Northeast 
Ohio Areawide Coordinating Agency (NOACA) 2012-2015 TIP and Conformity Analysis.   
 
The maximum 1-hour CO concentrations were 4.8 ppm for existing conditions (2010), 4.0 ppm 
for the 2020 No-Build, and 4.8 ppm for the 2020 Build condition.  The maximum 8-hour CO 
concentrations were 2.5 ppm for existing conditions (2010), 2.1 ppm for the 2020 No-Build, 
and 2.4 ppm for the 2020 Build condition.  None of these concentrations exceed either the 1-
hour (35 ppm) or 8-hour (9 ppm) National Ambient Air Quality Standards (NAAQS).   
 
Based on the air quality analysis completed for the proposed Opportunity Corridor improvement, 
this project will not contribute to any violation of the NAAQS. 
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Air Quality Analysis Report 

 
1.0 PROJECT DESCRIPTION 
 
The Opportunity Corridor project is located in the City of Cleveland, Cuyahoga, Ohio along the 
existing railroad transportation corridor that contains the rail lines owned and operated by 
Norfolk Southern (NS) and Greater Cleveland Regional Transit Authority (GCRTA) with the 
CSX mainline being the approximate eastern boundary of the study area.  The purpose of the 
Opportunity Corridor project is to improve the transportation infrastructure, access, and 
mobility within a historically underserved, economically depressed area within the City of 
Cleveland.  As part of this, the proposed project must support the City of Cleveland’s efforts to 
revive and redevelop large tracks of vacant residential and industrial land within the City of 
Cleveland’s southeast side. 
 
The study area consists of residential, commercial, industrial and recreational areas.  The 
zoning in the study area is extensively mixed, and land use varies from parcel to parcel.  This 
area developed prior to the establishment of zoning codes resulting in residential properties 
being located immediately adjacent to industrial properties.  Future development in the project 
study area will follow the City’s comprehensive plan, which is entitled Connecting Cleveland 
2020 Citywide Plan. 
 
The Ohio Department of Transportation (ODOT) and the Federal Highway Administration 
(FHWA), in coordination with the City of Cleveland are undertaking the Opportunity Corridor 
project using federal funds.  There are no funds in place at this time for the completion of 
contract plans, real estate acquisition, utility relocation or construction.  Funds are in place for 
completion of the next phase – contract plans for the Woodland Avenue to Chester Avenue 
section. Funds are also in place for a portion of the real estate acquisition within this section.  
ODOT is investigating both traditional and Public Private Partnership (P3) opportunities for the 
overall project as part of the financial plan. 
 
The proposed transportation infrastructure improvements would begin near I-490 at East 55th 
Street at the southwest and terminate along East 105th Street north of US-322 (Chester 
Avenue) at the northeast as shown in Figure 1.  The facility, as proposed, would be a multi-
lane urban arterial boulevard with wide outside travel lanes for shared use with bicycle traffic. 
The proposed boulevard would also include a multi‐use path on the south side of the roadway 
and a sidewalk on the north side of the roadway.  The proposed alignment is depressed under 
East 55th Street.  As the project progresses to the east, the boulevard returns to existing street 
grade and includes signalization at major intersections.  In addition to the grade separation at 
East 55th Street, grade separation structures are proposed for locations where the new 
roadway crosses the existing rail lines owned and operated by NS and GCRTA.  Northeast of 
Kinsman Road, the mainline would be south of and parallel to Grand Avenue.  At the 
intersection with East 79th Street, the mainline begins to turn to the northeast.  From East 79th 
Street to Quincy Avenue, the boulevard parallels the GCRTA Red line/ NS Nickel Plate rail line 
trench to the north.  Minor adjustments in direction occur at almost all intersections until just 
past East 93rd Street when the mainline begins a gradual turn to north so that it meets up with 
East 105th Street at Quebec Avenue.  From Quebec Avenue to the northern terminus, East 
105th Street would be generally widened along the existing alignment with variations to 
minimize impacts to adjacent buildings. 
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Figure 1  Project Location Map 
 
2.0 PURPOSE OF THE REPORT 
 
This report evaluates the potential air quality impacts of the proposed Preferred Alternative for 
the Opportunity Corridor.  It was prepared in compliance with the Clean Air Act (CAA) and its 
amendments, related Federal regulations, FHWA and ODOT Guidance. The report presents a 
discussion on fine particulate matter (PM2.5), ozone, and the carbon monoxide (CO) microscale 
analysis for the existing (2010) condition, No-Build (2020), and the anticipated first year of 
operation (2020) for the Build alternative and compares the results to the National Ambient Air 
Quality Standards (NAAQS). The document serves as the supporting technical data for the 
Opportunity Corridor Environmental Impact Statement. 

 
3.0 AIR QUALITY – BACKGROUND INFORMATION 
 
3.1 Criteria Pollutants 
 
The Federal Clean Air Act of 1970 established the NAAQS (Table 1).  These standards were 
established by the United States Environmental Protection Agency (EPA) to protect public 
health, safety, and welfare from known or anticipated effects of sulfur dioxide (SO2), particulate 
matter (PM10, 10-micron in diameter and smaller along with PM2.5, 2.5 micron in diameter and 
smaller), carbon monoxide (CO), nitrogen dioxide (NO2), ozone (O3), and lead (Pb).  EPA 
refers to these pollutants as the “criteria” pollutants.   
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TABLE 1 
National and Ohio Ambient Air Quality Standards (NAAQS) 

 

Pollutant Primary/ 
Secondary 

Averaging 
Time 

Level Form 

Carbon 
Monoxide (CO) 

Primary 
8 – Hour 9 ppm  

Not to be exceeded more than once per year 
1 – Hour 35 ppm  

Lead (Pb) 
Primary and 
secondary 

Rolling 3-Month 
Average 

0.15 μg/m3 (1) Not to be exceeded 

Nitrogen 
Dioxide (NO2) 

Primary 1 – Hour 100 ppb5) 98th percentile, averaged over 3 years
 

Primary and 
secondary 

Annual Mean 53 ppb (2) Annual Mean 

Ozone (O3) 
Primary and 
secondary 

8 – Hour 0.075 ppm (3) 
Annual fourth-highest daily maximum 8-hr 
concentration, averaged over 3 years 

Particulate 
Matter (PM2.5) 

Primary and 
secondary 

Annual 15 μg/m3 annual mean, averaged over 3 years 

24-hour 35 μg/m3 98th percentile, averaged over 3 years 

Particulate 
Matter (PM10) 

Primary and 
secondary 

24-hour 150 μg/m3 Not to be exceeded more than once per year 
on average over 3 years 

Sulfur Dioxides 
(SO2) 

Primary 1-hour 75 ppb (4) 
99th percentile of 1-hour daily maximum 
concentrations, averaged over 3 years 

Secondary 3-hour 0.5 ppm Not to be exceeded more than once per year 

 
(1) Final rule signed October 15, 2008. The 1978 lead standard (1.5 µg/m3 as a quarterly average) remains in effect until one year after an 
area is designated for the 2008 standard, except that in areas designated nonattainment for the 1978, the 1978 standard remains in effect 
until implementation plans to attain or maintain the 2008 standard are approved. 

(2) The official level of the annual NO2 standard is 0.053 ppm, equal to 53 ppb, which is shown here for the purpose of clearer comparison 
to the 1-hour standard. 

(3) Final rule signed March 12, 2008. The 1997 ozone standard (0.08 ppm, annual fourth-highest daily maximum 8-hour concentration, 
averaged over 3 years) and related implementation rules remain in place. In 1997, EPA revoked the 1-hour ozone standard (0.12 ppm, not 
to be exceeded more than once per year) in all areas, although some areas have continued obligations under that standard (“anti-
backsliding”). The 1-hour ozone standard is attained when the expected number of days per calendar year with maximum hourly average 
concentrations above 0.12 ppm is less than or equal to 1. 

(4) Final rule signed June 2, 2010. The 1971 annual and 24-hour SO2 standards were revoked in that same rulemaking. However, these 
standards remain in effect until one year after an area is designated for the 2010 standard, except in areas designated nonattainment for 
the 1971 standards, where the 1971 standards remain in effect until implementation plans to attain or maintain the 2010 standard are 
approved. 

Source: http://www.epa.gov/air/criteria.html, accessed October 10, 2012 

 
The primary pollutants from motor vehicles are unburned hydrocarbons, NOx, CO, and 
particulates.  Hydrocarbons (HC) and nitrogen oxides (NOx) can combine in a complex series of 
reactions catalyzed by sunlight to produce photochemical oxidants such as ozone and NO2.  
Because these reactions take place over a period of several hours, maximum concentrations of 
photochemical oxidants are often found far downwind of the precursor sources.  Ozone and NO2 

are regional problems. 
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Carbon monoxide is a colorless and odorless gas which is the product of incomplete 
combustion, and is the major pollutant from gasoline fueled motor vehicles.  CO is a localized 
air quality issue.   
 
Particulate matter includes both airborne solid particles and liquid droplets.  These liquid 
particles come in a wide range of sizes.  PM10 particulates are coarse particles, such as 
windblown dust from fields and unpaved roads.  PM2.5 particulates are fine particles generally 
emitted from activities such as industrial and residential combustion and from vehicle exhaust.  
Particulates from transportation can be a localized issue when a project is determined to be a 
project of air quality concern for either PM10 or PM2.5 emissions.  
 
An exceedance of the NAAQS pollutant level does not necessarily constitute a violation of the 
standard.  Some of the criteria pollutants (including CO) are allowed one exceedance of the 
maximum level per year, while for other pollutants criteria levels cannot be exceeded.  
Violation criteria for still other pollutants are based on past recorded exceedances.  Table 1 
lists the allowable exceedances for the EPA criteria pollutants. 
 
3.1.1 Attainment Designation 
 
The Clean Air Act Amendments (CAAA) of 1977 and 1990 required all states to submit to the 
EPA a list identifying those air quality regions, or portions thereof, which meet or exceed the 
NAAQS or cannot be classified because of insufficient data.  Portions of air quality control 
regions which are shown by monitored data or air quality modeling to exceed the NAAQS for 
any criteria pollutant are designated “nonattainment” areas for that pollutant.  The CAAA also 
established time schedules for the states to attain the NAAQS. 
 
States that have nonattainment areas are required to prepare State Implementation Plans 
(SIP) that lay out a plan to show how the state will improve the air quality to attain the NAAQS.  
Both new and improvement highway projects must be contained in the area’s Transportation 
Improvement Program (TIP).  The modeling procedures for ozone and NO2 require long term 
meteorological data and detailed area wide emission rates for all existing and potential 
sources.  This modeling is performed by the Metropolitan Planning Organization (MPO) for the 
region to show that regional emissions plus projects in the TIP are in conformance with the 
SIP and the CAA amendments.  The Northeast Ohio Areawide Coordinating Agency (NOACA) 
is the MPO for the region in which the Opportunity Corridor is located and is responsible for 
this analysis.  Once the MPO has completed their analysis, it is forwarded to the FHWA for 
final ruling on the TIP’s conformance with the SIP and the CAA and its amendments. 
 
The Opportunity Corridor project is located within the Greater Metropolitan Cleveland 
Intrastate Air Quality Control Region (AQCR #174).  Cuyahoga County is currently in 
attainment status for one (1) of the seven (7) criteria pollutants, NO2, re-classified from 
nonattainment to maintenance for CO, PM10 and SO2 and has been classified as being in 
nonattainment for Pb, PM2.5 and the 8-hour ozone standard (Moderate). 
 
4.0 AIR QUALITY ANALYSES 
 
Projects listed on the Statewide Transportation Improvement Program (STIP) and/or 
Transportation Improvement Program (TIP) are required to have Particulate Matter (PM2.5), 
Ozone, and Carbon Monoxide (CO) pollutants addressed as part of the National 
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Environmental Policy Act (NEPA) process.  Each pollutant will be addressed below presenting 
project specifics, ODOT’s thresholds, and results of the air quality analysis. 
 
4.1 PM2.5 Determination 
 
The Opportunity Corridor project, as stated in Section 3.1.1 – Nonattainment Designation, is 
located within a nonattainment area for PM2.5.  A review of ODOT’s PM2.5 Conformity Process 
Flowchart indicates that the project is not exempt from air quality conformity.1  
 
Design year (2020) traffic ranges from the 48,230 average daily traffic (ADT) at the western 
terminus to 14,640 ADT at the northern terminus.  The diesel truck percentage at the west end 
of the project would be 6.5%, while at the northern terminus the percentage would be 4.5%.  
Based on these percentages, diesel truck volumes would range from 3,135 per day at the west 
end to 659 per day at the north end. 
 
These volumes, ADT and truck, are below ODOT’s PM2.5 Conformity Process Flowchart 
criteria of 87,500 ADT and 7,000 diesel trucks.  Based upon a review of the project, the 
FHWA, USEPA, ODOT, and Ohio Environmental Protection Agency (OEPA) have determined 
that the proposed Opportunity Project improvement project, PID 77333, “is not a project of air 
quality concern” under 40 CFR 93.123(b)(1).2 Therefore, a hot-spot analysis was not required 
since the Clean Air Act and 40 CFR 9.116 requirements were met without a hot-spot analysis.  
Coordination started in September 2010 and was finalized in October 2012. A copy of the 
agency approval correspondence is presented in Appendix A. 
 
4.2 Ozone Conformity 
 
Ozone is a regional issue and conformity is addressed through the approval of the STIP/TIP.  
The proposed Opportunity Corridor project, PID 77333, is included in the approved NOACA 
2012-2015 TIP and Conformity Analysis.   
 
4.3 CO Hot-Spot (Microscale) Analysis 
 
CO emissions are greatest from vehicles operating at low speeds and prior to complete engine 
warm-up (within approximately eight minutes of starting).  Congested urban roads, therefore, 
tend to be the principal problem areas for CO.  Because the averaging times associated with 
the CO standards are relatively short (1 and 8 hours), CO concentrations can be modeled 
using simplified "worst-case" meteorological assumptions.  Modeling is also simplified 
considerably by the stable, non-reactive nature of CO. 
 
Projected traffic volumes along the new alignment proposed for the Opportunity Corridor will 
exceed ODOT’s threshold of 20,000 ADT ten years after the project is completed.  Therefore, 
a Quantitative CO analysis was prepared for this project. 
  

                                                 
1<http://www.dot.state.oh.us/Divisions/Planning/Environment/NEPA_policy_issues/AIR_QUALITY/Docu
ments/PM2Flowchart.pdf>, accessed November 8, 2012. 
2 Noel Alcala (Noel.Alcala@dor.state.oh.us), “PM2.5 Project Level Conformity Determination Request 
for Nonexempt Projects”, e-mail message, October 29, 2012. 
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4.3.1 Methodology 
 
The CO hot-spot analysis was performed according to EPA’s “Guideline for Modeling Carbon 
Monoxide from Roadway Intersections”.  Intersections along the Opportunity Corridor were 
ranked by Level of Service (LOS), Table 2.  Since only the intersection of East 105th Street and 
Euclid Avenue is projected to have a LOS of D, it was the only intersection modeled for the CO 
Microscale Analysis.3 
 

Table 2  Intersection Level of Service, Opening/Design Year 2020 
Opportunity Corridor 

 

Intersection 

Level of Service, 
AM LOS/PM LOS 

Preferred Alternative 

Opportunity Corridor & East 55th Street C/B 

Opportunity Corridor & East 75th Street C/B 

Opportunity Corridor & Woodland Avenue C/B 

Opportunity Corridor & Quincy C/B 

Opportunity Corridor & Kinsman Road C/C 

Opportunity Corridor & East 79th Street C/C 

Opportunity Corridor & Buckeye Road C/C 

Opportunity Corridor & East 93rd Street C/C 

Opportunity Corridor (East 105th) & Cedar Avenue C/C 

Opportunity Corridor (East 105th) & Carnegie Avenue C/C 

Opportunity Corridor (East 105th) & Chester Avenue C/C 

Opportunity Corridor (East 105th) & Euclid Avenue D/D 

Source:  Operational Analysis Technical Memorandum, PID 77333, Opportunity Corridor, Cuyahoga 
County, Ohio, May 2012. 

 
The EPA’s MOBILE6.2 and EPA’s approved CAL3QHC 2.0 (CAL3QHC) computer models 
were used to analyze vehicular emissions and the hourly dispersion of CO adjacent to the 
intersection of 105th Street and Euclid Avenue.  Traffic and emissions for the existing (2010) 
condition, No-Build (2020), and the anticipated first year of operation (2020) for the Build 
alternatives were modeled.  EPA’s MOBILE6.2 was used to develop vehicular emission rates.  
NOACA provided Cuyahoga County specific input variables for MOBILE6.2.4,5 

 

                                                 
3 “Guidelines for Modeling Carbon Monoxide from Roadway Intersections”, EPA-454/R-92-005, U.S. 
Environmental Protection Agency, November 1992, page 3-3. 
4 Bill Davis (bdavis@mpo.noaca.org), “Opportunity Corridor – CO Hot-spot Analysis”, e-mail message, 
September 7, 2012. 
5 Vijay Nemalapuri (vnemalapuri@mpo.noaca.org), “Opportunity Corridor – CO Hot-spot Analysis”, e-
mail message, September 11, 2012. 
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CAL3QHC is a pollutant dispersion-modeling program for predicting pollutant concentrations 
from motor vehicles under free-flow conditions, or in the vicinity of roadway intersections.  
Peak traffic volumes and operating characteristics were used to analyze the intersection.  
Sixteen air quality receptors, A1 – A16, were placed 10 ft away from the edge of pavement, at 
the stop line paralleling the traffic queues and at 82 foot intervals as shown in Figure 2, page 
8.  Four of the 16 receptors were located at the nearest entry doors to buildings in each 
quadrant of the intersection.  In accordance with EPA procedure, idle emission rates (in 
grams/hr) were calculated by multiplying MOBILE6.2’s average vehicle emission rate for 2.5 
mph by 2.5.  Worst-case meteorological variables and an urban background CO concentration 
obtained from U.S. EPA AirData for the monitoring site at East 14th Street and Orange Avenue 
were used in the CAL3QHC model.  Variables used in CAL3QHC included: 
 
• Meteorological conditions: 
  Wind speed: 1 m/s (2.2 mph), worst case. 
 Wind direction: Worst case for each receptor location, calculated every 10 degrees. 
  Atmospheric stability class: Pasquill Class "E" 
 
• Surface roughness: 175 cm (68.9 in.), study area is a mixture of industrial and single family 

residential. 
 
• Mixing height: 0 m (0 ft). 
 
• Background CO concentrations: 3.0 ppm 1-hour and 1.2 ppm 8-hour, (2011 data, second 

highest concentration).6 
 
• Existing 2010 and future 2020 CO emission factors from MOBILE6.2. 
 
• Persistence factor of 0.7 was used to develop the 8-hour concentrations. 
 

                                                 
6 <http://www.epa.gov.airdata>, accessed September 25, 2012. 
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4.3.2 Results 
 
The results of the CO microscale air quality modeling are presented in Table 3.  The 
maximum 1-hour CO concentrations were 4.8 ppm for existing conditions (2010), 4.0 ppm for 
the 2020 No-Build, and 4.8 ppm for the 2020 Build condition.  The maximum 8-hour CO 
concentrations were 2.5 ppm for existing conditions (2010), 2.1 ppm for the 2020 No-Build, 
and 2.4 ppm for the 2020 Build condition.  The 1-hour concentrations include a background 
concentration of 3.0 ppm and the 8-hour concentrations include a background concentration 
of 1.2 ppm.  None of these concentrations exceed either the 1-hour (35 ppm) or 8-hour (9 
ppm) NAAQS.   
 
The MOBILE6.2 and CALINE3 input and output files have been provided to ODOT on a CD. 
 

TABLE 3 

MICROSCALE AIR QUALITY ANALYSIS 
MAXIMUM CO CONCENTRATIONS (ppm) 

 

Rec. 
Existing 
(2010) 

No-Build 
(2020) 

Build 
(2020) 

Existing 
(2010) 

No-Build 
(2020) 

Build 
(2020) 

1 hr 1 hr 1 hr 8 hr 8 hr 8 hr 
A1 4.6 3.8 4.2 2.3 2.0 2.0 

A2 4.6 3.8 4.1 2.3 2.0 2.0 

A3 4.7 3.8 4.3 2.4 1.9 2.0 

A4 3.4 3.4 3.6 1.5 1.6 1.6 

A5 4.2 3.8 4.2 2.0 2.0 1.9 

A6 4.4 3.8 4.3 2.2 2.0 2.0 

A7 3.8 3.8 4.2 1.8 2.0 1.9 

A8 3.7 3.5 3.7 1.7 1.6 1.7 

A9 4.6 4.0 4.6 2.3 2.0 2.4 

A10 4.8 4.0 4.7 2.5 2.1 2.3 

A11 4.5 3.8 4.8 2.3 1.9 2.1 

A12 3.7 3.5 3.8 1.7 1.7 1.7 

A13 4.6 3.8 4.7 2.3 1.9 2.3 

A14 4.1 3.8 4.4 2.0 1.9 2.2 

A15 3.7 3.6 4.5 1.7 1.8 2.1 

A16 4.0 3.6 4.1 1.9 1.8 2.0 

* The National Ambient Air Quality Standards for CO are 35 ppm for a one hour average, and 9 ppm for an eight hour average. 
 Concentrations include ambient background levels of 3.0 ppm (1 hour) and 1.2 ppm (8 hour).  

   Indicates maximum concentration for each design year 
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5.0 CONSTRUCTION MITIGATION 
 
The Opportunity Corridor’s construction will take place in different locations along the corridor 
over a number of construction seasons.  During each construction season there would be 
localized increased emissions from construction equipment and particulate emissions from 
construction activities.  Particulate emissions, whether from construction equipment diesel 
exhaust or dust from the construction activities, should be controlled as well as possible.  
Contractors should follow all ODOT Standard Construction Specification Sections that 
address the control of construction equipment exhaust or dust during construction.   
 
Even though construction mitigation measures are not required, there are several measures 
that could be considered to reduce engine activity or reduce emissions per unit of operating 
time.  Operational agreements that reduce or redirect work or shift times to avoid community 
exposures can have positive benefits.  Also, technological adjustments to construction 
equipment, such as off-road dump trucks and bulldozers, could be an appropriate strategy.  
The EPA recommends Best Available Diesel Retrofit Control Technology (BACT) to reduce 
diesel emissions.  Typically, BACT requirements can be met through the retrofit of all diesel 
powered equipment with diesel oxidation catalysts or diesel particulate filters, and other 
devices that provide an after-treatment of exhaust emissions.   
 
6.0 CONCLUSION 
 
Based on the air quality analysis completed for the proposed Opportunity Corridor 
improvement, this project will not contribute to any violation of the NAAQS. 
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